n 1937 Mahaim and Benatt reported an accessory pathway connecting the atrioventricular node and ventricle ('Mahaim fiber'), 1 which includes a nodofascicular and a fasciculoventricular connection. The Mahaim fiber has been considered a component of reentrant tachycardia, but recent studies have shown that an atrioventricular connection with slow conduction or an atriofascicular connection constitutes the pathway in atrioventricular reentrant tachycardia and that the nodoventricular and fasciculoventricular connections seldom contribute to this entity. [2] [3] [4] [5] [6] [7] We present a case of a patient who had an atriofascicular connection and a fasciculoventricular connection and also a unidirectional cavotricuspid isthmus block.
I
12-lead ECG showing short PQ interval and delta wave in leads I, II and V6. Note that the PQ interval of the second beat is longer than that of the first beats in leads V1-3 and that the QRS complex of the second beat has an incomplete right bundle branch block pattern. 300 ms (Fig 2) . Atrial extrastimuli at a basic cycle length (BCL) of 600 ms did not show dual atrioventricular (AV) nodal conduction and the AH and HV intervals were also constant until an effective atrial refractory period of 300 ms (Fig 2) . These data suggested that there was not a direct atrioventricular bypass tract. Supraventricular tachycardia was not induced by rapid atrial and ventricular pacing, S1S2 and S1S2S3 atrial and ventricular extrastimuli at BCLs of 600 and 400 ms at baseline or under isoproterenol infusion (0.6 g/min). Bolus injection of 20 mg of adenosine triphosphate (ATP) during atrial pacing at a cycle length (CL) of 600 ms did not affect the AH and HV intervals. Polarity and degree of preexcitation were not influenced by pacing from the high right atrium, right atrial appendage (RAA), low lateral right atrium (LLRA) and coronary sinus ostium (CSos). The earliest retrograde atrial activation during right ventricular pacing was recorded at the His bundle electrogram, and the ventriculoatrial (VA) intervals during right ventricular (RV) apex pacing at a CL of 900 ms and 400 ms were 122 ms and 133 ms, respectively. A 2:1 VA block occurred at a pacing CL of 350 ms. Bolus injection of 20 mg of ATP during right ventricular pacing did not affect the VA interval. Because the earliest retrograde atrial activation was seen on the His bundle electrogram during RV pacing at a pacing CL of 800 ms, we conducted para-Hisian pacing to whether the VA conduction occurred through the His bundle or an accessory atrioventricular pathway. 8 Stimulus to the A interval during low voltage pacing was 87 ms, whereas during high voltage pacing it was 66 ms, demonstrating that there was not a direct VA connection on the septum (Fig 3) . 8 The His bundle potential was recorded 125 ms after the atrial electrogram on the His bundle electrogram. We speculated that retrograde VA conduction of the His bundle was blocked at the distal His bundle, but the atrium was activated through retrograde activation of the atriofascicular connection and the atrial activation then conducted to the atrioventricular node and His bundle, but blocked at the distal His bundle. Because the stimulus to the A interval differed during low and high voltage paraHisian pacing, the A-to-second component electrogram interval was the same, showing that the second deflection on the His bundle electrogram was not atrial deflection (Fig 4) . In addition, the deflection of the His bundle electrogram during RAA and Csos pacing (Fig 4, middle and  right) was -/+, but deflection of the second component electrogram on the His bundle electrogram during paraHisian pacing (Fig 3) was +/-, which suggests the direction of His bundle activation was from the opposite site; that is, His bundle activation during RAA pacing was antidromic, orthodromic during para-Hisian pacing, which shows that retrograde activation of the VA conduction was blocked between the AH or atriofascicular connection and His bundle electrogram recording site. Thus, the insertion of the AH or atriofascicular connection should be at or below the distal His bundle. Furthermore, a halo catheter placed along the tricuspid valve showed a counterclockwise activation sequence and conduction block between the tricuspid annulus (TA) 1-2 and coronary sinus (CS) 9-10 during Csos pacing, which indicated cavotricuspid isthmus block despite that lack of a history of cardiac surgery or catheter ablation of atrial flutter.
We next compared the activation sequence around the tricuspid valve using a 20-pole halo catheter during RAA, LLRA pacing and CSos pacing at a pacing CL of 600 ms (Fig 4) . The degree and polarity of the delta wave in the surface ECG and the HV interval were similar during the three types of pacing. During LLRA pacing, there was clockwise and counterclockwise activation along the tricuspid valve (Fig 4, left) , but during RAA and CSos pacing, only counterclockwise activation was recorded (Fig 4, middle and  right) . Thus, the conduction properties of the cavotricuspid isthmus showed unidirectional block (ie, clockwise conduction block and counterclockwise conduction). Furthermore, the earliest retrograde activation of the atrium during anteroseptal RV pacing with and without His bundle capture occurred almost simultaneously at the His bundle electrogram and CSos (CS 9-10), which suggested that the atrial attachment of the AH or atriofascicular connection was located between the AV node and coronary sinus ostium. If a posteroseptal atrioventricular connection exists, the atrial activation sequence of the His bundle electrogram and coronary sinus ostium during anteroseptal RV pacing with and without His bundle capture may change because the stimulus to retrograde atrial activation was shortened by 21 ms during His bundle capture; therefore, retrograde atrial activation of the His bundle electrogram should appear earlier than that of CSos. The AH interval was shortest during Csos pacing and longest during LLRA pacing in this patient, which also supports the location of the AH or atriofascicular connection in the posteroseptal RA.
The cause of palpitation and syncope in this patient was proved to be vasovagal syncope by tilt table test.
Discussion
The present patient showed (1) constant stimulus to the AH interval during right atrial pacing at pacing CLs between 1,000 and 300 ms without decrement of the conduction property of the interval, (2) constant A2H2 intervals during atrial extrastimuli, (3) lack of effect of a bolus injection of ATP on the AH interval during atrial pacing, and (4) a similar degree and polarity of preexcitation during RAA, LLRA and CSos pacing, all of which indicate an AH or atriofascicular connection. The AH interval was shortest during Csos pacing because the AH or atriofascicular connection arises from the posterior septum near the CSos. Furthermore, the patient had a constant HV interval during right atrial pacing at pacing CL between 1,000 and 300 ms and constant H2V2 intervals during atrial extrastimuli in the presence of a delta wave on the 12-lead ECG, which indicate the presence of a fasciculoventricular connection. Thus, we diagnosed a combination of AH or atriofascicular and fasciculoventricular connections.
The shorter PQ interval in the first beat and the different configuration of the QRS complex of the first and second beat in leads V1-3 (Fig 1) can be explained as follows. Both atriofascicular and fasciculoventricular conduction occurred in the first beat, but in the second beat, atriofascicular conduction was blocked and AV nodal conduction and fasciculoventricular conduction occurred. 9 Furthermore, there was unidirectional block of the cavotricuspid isthmus; that is, isthmus conduction existed during LLRA pacing, but isthmus conduction was blocked during CSos pacing. Takahashi et al reported that 17% of patients undergoing ablation of atrial flutter have partial isthmus block, 10 and we also recently reported a patient in whom bidirectional cavotricusid isthmus block was found following cardioversion of sustained atypical atrial flutter 11 and a case of unidirectional cavotricuspid isthmus in a patient with typical counterclockwise atrial flutter. 12 However, in the present case, we did not conduct detailed double potential mapping across the isthmus, and we did not evaluate the cavotricuspid conduction under isoproterenol infusion, so we can not rule out the possibility of slow conduction of the isthmus during CSos pacing.
Study Limitations

